The credibility of economic information provided by banks is one of the key elements of building trust between the institutions and the economic environment. The activities of the national banking sector, due to the special responsibility for the entrusted deposits, is subject to restrictive legal regulations and is controlled by the banking supervision. The legal act binding the banks and regulating, among others, the rules of credit risk measurement derived from mortgage-secured loans is the S Recommendation which was issued by the Financial Supervision Commission. The publication discusses the imperfections of this supervisory regulation with regard the defined concepts and recommended methods for the measurement of credit exposure, the interpretation and the method of determining the value of mortgage security and LtV.
Introduction
A mortgage is a limited property right for the provision of designated receivables, under which the creditor may claim satisfaction of their claims with the property regardless of the current ownership of the property, and with priority over personal creditors of the owner [Kostecki 2014 ]. For banks, this form of security is considered as one of the most popular and most commonly used. According to the Financial Supervision Commission (Komisja Nadzoru Finansowego) on 31.03.2016 the domestic banking sector had total assets equal to 1,631 billion PLN, of which the status of loans granted to the non-financial sector amounted to 967 million PLN (59.3%), and loans mortgage-backed amounted to 565 million PLN, which accounted for 58.4% of the banks' loan portfolio. It is worth noting that loans secured by mortgages are characterized by high quality, if the concept of this quality is to be understood as the ratio of the loan portfolio of impaired value to the total value of the portfolio. While for 31.03.2016 the quality of the loan portfolio in relation to the non-financial sector stood at 7.4%, in the case of housing loans the ratio was 1.1% (10.9 million PLN), while the remaining loans secured by mortgage amounted to 0.1% (0.9 billion PLN).
The causes of the popularity of the mortgage as good collateral for the loans should be seen in the legal certainty of real estate resulting from its specific records held by the departments of land registers in courts of law, a relatively low volatility in value over time compared with other security measures, as well as the positive impact on the capital adequacy ratio of the bank, which is associated with the possibility of lowering the basics of creating specific provisions for risk related to banking activity [Rozporządzenie Parlamentu Europejskiego 2013] .
Securing a mortgage established in favour of the creditor on the property, however, has significant drawbacks, which include mainly high, compared to other loans, amounts of the banks' exposure to individual exposures as well as the possibility of increasing systemic risk, understood as independent from banks negative impact of the environment on the value of the securities [Uchwała nr 148/2013] . Rapid or uncontrolled rise in the credit shares in connection with a uniform portfolio of securities and untimely settlement of commitments by borrowers or cessation of repayment, in the conditions of recovery led by banks, may be the source of the oversupply of properties on the market, which will result in a decline in their prices. The negative effects of this phenomenon can be multiplied in case of occurrence in the banks' assets or their associated companies of complex financial instruments based e.g. on indices of growth in real estate prices. These processes, combined with the decline of confidence in the economic information are considered to be one of the main causes of the global financial crisis of 2008 [Roubini, Mihm 2011] . This state justifies the importance of the discussed subject and encourages discussion about the principles of risk measurement and the purposefulness of modifying some of the concepts related to credit exposures secured by mortgages.
Banking activities in Poland, like no other activity based on freedom of economic activity [Ustawa z 2 lipca 2004], is closely regulated and monitored by the State authorities which include, among others, the Financial Supervision Commission. This authority, within its statutory powers, focuses its attention on the objective of security for the money deposited in the banking sector, and one way of achieving this requirement is the legislative activity whose hierarchical level corresponds to the implementation rules issued by the ministers of the various departments. Under this mandate, the Financial Supervision Authority issues recommendations that can be defined as instructions or collections of good practices relating to different categories of banking risk and the relationship of banks with the economic environment. One of the most important recommendations of the Financial Supervision Commission is the S Recommendation on good practices in the mortgage secured credit exposures. This act, though modified four times since the release of its first version, still contains numerous imperfections associated with the imprecise definition of certain terms, in particular credit exposure and LtV which is the basic measure of the level of this category of risk. The signalled problem, which is the subject of this study, should be regarded as important because banks are required to disclose their achievements not only in the financial statements, but also in other reports, including those related to incurring the risk derived from credit exposures secured by mortgages. Incorrectly or imprecisely defined indicators limit or make it impossible to ensure the presentation of the actual level of risk incurred by the bank and thus do not lead to the presentation of an accurate picture of their economic development. The intention of the author was also to link the practical problems with science, which in terms of content can be defined as "specialised practice" [Apanowicz 2000 ].
Credit exposures and their value
Credit exposure is defined as the bank's amount due to loans, credits, debt limit (including for credit and debit cards), the acquired receivables, checks and bills of exchange, realised guarantees, other receivables of a similar nature, and off-balance commitment sheet [Uchwała nr 148/2013). The term "exposure" means an asset or an off-balance sheet item [Rozporządzenie Parlamentu Europejskiego 2013] .
According to the S Recommendation, credit exposure secured by mortgages (EKZH) is always the one which pertains to the financing of real estate and for which collateral has been established in the form of a mortgage or collateral that is the destined security. In other cases, the mortgage-secured credit exposure is considered to be those exposures with original maturities of longer than three years, and where the mortgage is or will be the dominant collateral, understood as mortgage constituting the only collateral for the exposure or whose share represents more than 50% of the original value of this exposure.
It should be noted that there is a quite unique way of understanding the mortgages by the FSC as a dominant collateral. The amount of the entry of the mortgage does pertain to the portfolio of the collateral, but to the original amount of the exposition.
In case of the example presented in Table 1 , assuming that the loan was granted for a purpose other than related to real estate financing, and the term of its maturity is longer than three years, credit exposure should be considered secured by mortgage despite the fact that the share of the mortgage in the security portfolio is lower than 50%.
The S Recommendation makes no reference to the method of measuring the EKZH value. It seems, however, that since the term "exposure" refers to the position of assets and off-balance sheet liabilities, and the definition of EKZH evokes the term "receivables", the proper way of determining that the position should be sought in the legal regulations of accounting. According to the art. 28 paragraph 1 point 7a of the Accounting Act, receivables and loans classified as financial assets may be valued at amortized cost [Ustawa z 29 września 1994] . Optional valuation of receivables from the titles of credit and loans, however, pertains to non-bank The mortgage is the destined security
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The mortgage is the dominant security 2010] . However, regardless of the accepted sources, the laws shaping the accounting policy of banks, the loans and other receivables of the bank that are not held for trading (they are held to maturity) are measured at an amortized cost using the effective interest rate. The term amortized cost of financial assets or financial liabilities should be understood as the amount at which the asset was first introduced into the accounts, net of repayment of debt, properly adjusted for the cumulative amount of the discounted difference between the initial component and its value at maturity, calculated using the effective interest rate (ESP), as well as net of write-downs in respect to specific provisions. ESP is the interest rate that discounts the expected stream of future payments to the current net amount during the period to maturity of the credit or the loan, taking into the account the estimates of the cash flows arising under the contract, including fees and commissions, but without taking into account potential future losses related to the uncollectibility of these financial assets [Rozporządzenie Ministra Finansów 2010] .
The formula for the calculation of the balance sheet at amortized cost is therefore as follows:
where: W k bil(ESP) and W k −1 bil(ESP) -respectively: the balance of the loan during k and k−1 preceding the current valuation, calculated at amortized cost, taking into account the ESP; CF k -cash flow during k; t k − t k−1 -the number of days that have elapsed since the last valuation date till the balance sheet date; 365 -fixed number reflecting the number of days in the year; RC k -write-off of impairment losses of the exposure (specific provision).
The effective interest rate can be determined by solving the following equation:
where: PV -present value of the exposure at the time of the valuation. At the time of the loan, PV is equal to the difference between the amount of the loan and paid fees and charges.
The use of the model of balance sheet valuation, therefore, refers to: • the present value, which corresponds to the sum of the discounted cash flows according to ESP, • the net value, which results from the obligation to update values in connection with credit risk incurred by the bank, • the projected cash flows.
According to the author, this approach is not appropriate, because the banks, as creditors, are more interested in the current outstanding amount of the loan together with interest (the amount of the required payment) than the balance value based on an algorithm of discounted future cash flows.
Example 1
On 12.05.2016, the bank granted a loan to finance real estate (land and construction of a storage) under the following conditions:
• the amount of credit was 500,000 PLN, one-off (payment of) commissioning on 12.05.2016, • the nominal interest rate of 6.90% per annum, • commission of 7.5% of the loan amount deducted on the day of its launch, • the date of maturity of the last instalment of the loan on 12.05.2020 (4-year term of the loan), • the planned method of repayment: eight equal repayments every six months, the interest payable on repayment of principal instalments, • collateral for the loan: mortgage in the amount of 500 thousand PLN on a property with a market value of 600 thousand PLN (constant value of the collateral).
In the period of the loan, the borrower, which was a capital company, has failed to pay the first three principal instalments and interest. In this situation, the bank was forced to reclassify the credit exposure to a risk group. Reclassification of the loan to the questionable group was done immediately due to the affected share capital of the debtor; and subsequently it was moved to a lost group [Rozporządzenie Ministra Finansów 2008] . Source: own elaboration.
Imperfections of supervisory prudential regulations related to credit exposures… On 13.05.2018, the borrower has paid all the overdue credit, presenting a net loss, which still breached the share capital. From 13.11.2018, the repayment of the loan and interest ran smoothly, and the debtor rebuilt their equity and became a viable entity.
If the borrower had kept his contractual maturity of the loan and interest, ESP would have been at 11.14%, however, due to a delayed service, the effective rate was 9.85%. The carrying value of the loan, determined at amortized cost, is lower than the amount corresponding to the required payment, which is presented in col. 7, Table 2 . This is extremely important because the analysis of the carrying value of exposure leads to the conclusion that the commitment of the bank to the borrower is lower, and that means that incurred credit risk is lower in relation to receivables valued at the due amount.
The security of the credit exposure and its value
A mortgage is one of the limited property rights, whose full catalogue is listed in the Civil Code [Ustawa z 23 kwietnia 1964]. Limited property rights, also known as rights to someone else's belongings, ensure that an authorized person (laying down the law at the request of the owner) has clearly defined terms of reference in relation to belongings. This means that the authorized person's power is limited to those powers that are conferred by the legislature, but their range is narrower than relating to property rights [Hołyst (ed.) 2005] .
The function of a mortgage is to secure monetary claims by charging the real estate or its fractional part which belongs to the co-owner, with such a result (mortgage goal) the creditor may claim satisfaction of claims of the encumbered real estate regardless of who its current owner is, and claim priority over personal creditors of the owner [Bieniek, Rudnicki 2006] . The object of the mortgage can be, outside of real estate, perpetual usufruct with buildings and equipment on the area, as well as the cooperative ownership right to the property.
To secure the loan, a mortgage is usually established on the property owned or co-owned by the borrower. The definition of the property is defined in the Civil Code (Art. 46 § 1) and states that the properties are part of the earth's surface which constitute separate property (land), as well as buildings permanently attached to the land or parts of such buildings, if, under the specific provisions, they constitute an ownership status distinct of land. This means that the material form of the property consists of two components: the "mandatory" (part of the natural constant), which is the ground and the "optional", which may include natural variable factors (e.g. plants) or resulting from human activities (e.g. buildings and equipment permanently attached to the land).
The Polish civil law is based on the Roman principle superficies solo cedit, which states that what is on the surface belongs to the land underneath it. From a legal point of view, only the components of the property cannot be the subject of ownership and other property rights, while from the "technical" point of view, the components consist of everything that cannot be removed without damage or material change to the disconnected object, whereby as components of the property there are also considered the rights associated with its ownership. The components, therefore, add specific legal, physical and utilitarian qualities to the real estate, and at the same time make it necessary to perceive them also from an economic point of view, especially due to their monetary value. This means that as a result of a mortgage on the property, the ground and its constituent elements are also charged with the mortgage [Wiszniowski 2014] .
Since the subject of securing banking debts may be real estate, and the mortgage is the law under which the bank can enforce its claims, from the point of view of the creditor the most important should be the outcome of the evaluation indicating whether an entry made on mortgage which charges the property is adequate to the value of the property. It is not economically justified that the amount of the fees should exceed the value of the collateral. The same principle should apply when the mortgage is established in favour of several creditors. In that case, the sum of the entries should not exceed the value of the property, whereas the term "real estate values" in the S Recommendation should be clarified. This is due to the fact that on key issues, such as, for instance, the definition of LtV, the FSC's recommendation uses the general term "value of the property." Even though the recommendation cites the term "market value," it is in the context of the duty of monitoring the value of the collateral. Indeed, knowledge of the market value of the property is valid at the time when the loan is granted and in its duration when assessing the adequacy of the collateral, but its direct use in measuring risks derived from credit exposure secured by mortgage is not justified. It is important to remember that market value for a specific collateral is a hypothetical value, because it is the most likely price realisable on the market, determined according to the transaction prices with the assumptions of independence of the parties to the transaction of sale, the lack of this sale in the conditions of a forced situation, and a firm decision about its conclusion as well as the establishment of the necessary time to expose the real estate on the market and to negotiate the terms of the contract [Ustawa z 21 sierpnia 1997]. Incorrect or improper assumptions for the valuation of the property by the appraiser performing the valuation of the property who is not a professional in the field of banking, does not burden this person, but the financing bank which bears the credit risk.
In these circumstances, it appears that, for the needs of this publication, the term "banking value of the property"should be used, where the rules for determining should refer to the term "assessment of the value of real estate collateral" used in the S Recommendation. This term refers to an estimate by the bank of a realisable amount of money from the real estate collateral of the credit exposure, applicable at the time when the loan is granted, or at the time of making the next valuation, conducted on the basis of statistical methods or on the basis of the analysis of the real estate market [Uchwała nr 148/2013] . In other words, it is suggested that banks should always verify the value of the property presented in the appraisal reports prepared by authorised persons, in the context of their own research involving, among others, market analysis, the duration and effects of the economic recovery of the real estate (the so-called "recovery rate"), including the costs of these processes, as well as the amount of mortgage entries made for other services or by other creditors.
Another issue that is not addressed in the S Recommendation is the problem of industrial real estate, where the degree of equipment in technical infrastructure and machinery is often very complicated in the technical and legal sense, and the state is the result of mutual sustainable links between land, buildings and equipment [Wiszniowski 2014 ]. This matter should be the subject of interest to the Financial Supervision Commission, which as a public supervisory authority over banks should adopt cooperation with the Ministry of Justice and the legislator in this regard.
Dilemmas in measuring risk exposures secured by mortgages
In support of the need to apply the provisions of the S Recommendation, the Financial Supervision Commission drew attention to the fact that one of the objectives of regulation is to ensure the quality of loan portfolios built by the banks, which lies not only in their interest, but also the economy of the country and all participants in the real estate market. Without questioning that noble goal that prompted the FSC to develop their recommendations, it should be noted that one of the basic conditions for the success of this plan is the credibility of the information managed by banks to a wide range of stakeholders.
FSC also believes that the condition for the success of the development of the real estate market in the broad sense of the term includes the standardisation of high quality loan portfolios, and one of the indicators determining this success is to keep LtV at the recommended level. This parameter is defined as an "indicator which expresses the value of the credit exposure to the real estate value," and its recommended limit values are established separately for residential and commercial properties. Generally, in the case of residential property, the maximum LtV ratio should be 80%, while in the case of credit exposures secured on commercial property this value should not exceed 75%.
It is prudent to ask at this point, does the S Recommendation not cause doubts in calculating the LtV?
The literal meaning of the LtV abbreviation is loan to value and therefore the relationship between the debt of the borrower, known by the day on the measurement, and the recoverable amount of the collateral in the form of a mortgage on the property. The debt is to be understood as determined by the bank: the total amount of the outstanding loan capital and accrued contractual interest, including eventual penalty interest and other charges or claims by the bank (e.g. the costs of the enforcement proceedings), while the value of the collateral should correspond to the amount of money that can be recovered by the bank from the mortgage collateral. Therefore, if the bank will assess the monetary value of the collateral in such a way that the starting point for determining the security will be the market value of the property determined by the appraiser (or bank), checked and possibly adjusted for the results of their research on the degree of "recoverability" and then confronted with the entry, thusly set value of the collateral should be the basis for calculating the LtV.
Example 2
The bank approved a loan in the amount of 1,000,000 PLN to finance the purchase of a new technological line. The commission was 5% of the loan amount and was deducted at the time of its launch. Collateral for the loan was a mortgage in the amount of 1.276 million PLN established on a property with a market value equal to 2,700,000 PLN. The current copy of the land register showed that, before granting the loan, other creditors established a mortgage totalling to 1,100,000 PLN. The "recoverability" was 88% and should be understood as the ratio of the amount obtained during the recovery to the market value of the property. In the example, there was carried out a comparative study between the LtV value by the literal wording of its definition contained in the S Recommendation in relation to the method of determining items affecting this indicator proposed in this paper.
The results of the calculations concerning the LtV made based on the definition given in the S Recommendation lead to the presentation of a lower value of this indicator than in the case of determining the real value of collateral made on the property. This discrepancy in the analysed case is almost double the amount, and results from the fact that the S recommendation requires the calculation of the LtV by the carrying amount EKZH in relation to the value of the property. According to the proposal by the author of this publication, it should be the value of the debt of the borrower at the amount payable in relation to the value of the collateral, which takes into account not only an adjustment for "recoverability" but primarily the entry on mortgages for the bank, while taking into account previously made entries (chronological order for the satisfaction of mortgage creditors).
In the framework of the analysis and the assessment of risks, banks are required to disclose information about the incurred credit risk, including the related credit exposures secured by mortgages. The S Recommendation does not address this issue in relation to the loan portfolio, which in practice means that banks can quite freely shape the method of calculating this indicator, showing lower LtV values of the portfolio than it is in reality.
Example 3
Before drawing up the annual report, presenting, among others, the level of risk derived from mortgage-secured loans, the bank is considering the calculation of the LtV for credit portfolio in two variants: the relationship of total debt of the borrowers to the total value of the collateral, and according to the weighted average, where the weight is the debt of individual borrowers. Due to the unfavourable other measures of assessing the bank's operations, the institution strives to present the best possible LtV indicator for itself.
The calculations show that the favourable LtV ratio is the one which was calculated as the ratio of the total debt of the borrowers to the total value of all collaterals (62.8%). However, this is not a value corresponding to the actual one, because the mortgages secure specific loans, and thus the adoption of global values does not reflect the actual credit risk incurred by the bank. For example, in position 1 in Table 4 , the debt of the borrower is only 200,000 PLN, and the value of collateral is 2,600,000 PLN. The LtV ratio for this exposure is 7.7%, but this does not mean that such a low value of this parameter affects the other exposure. The calculation of the weighted average provides a completely different result, because the LtV is at 72.4%. The difference between the two variants should be considered significant, since it amounts to 9.6 p.p. (or 15.3%). It leads to the inclination that the FSC should clarify the rules for calculating the LtV for loans. Source: own elaboration.
Conclusions
The purpose of measuring the credit risk is the assessment of the degree of the risk of the bank's losses, which stem from outstanding credit receivables. In the case of credit exposures secured by mortgages, risk analysis should pertain to thus defined variables influencing LtV, so that the way of their determination will not raise any doubts in banks. The S Recommendation in the current wording does not satisfy this condition. The considerations undertaken in this publication allow to present proposals for calculating the LtV according to the following formula:
where: EKZH -the exposure value of credit secured by mortgage on the day of the measurement of the LtV indicator. This value should match the bank's receivables in the amount due, including the unpaid loan capital, contractual interest, as well as overdue and other claims of the bank arising from the exposure; BWN -bank value of the property received by the bank on the basis of an assessment of its value, relative to the amount of the entry of the mortgage, taking into account the adjusted market value of the property, the "recoverability", and prior mortgages on the property.
The formula to calculate the LtV ratio of the loan portfolio of the bank, whose mathematical form is portrayed below, requires defining: Carried out considerations proved the truth of hypothesised of exploratory. The economic image of the bank bearing the credit risk coming from EKZH is subordinated from the construction of measures describing the dependence between the indebtedness and a collateral value of hypothecary and the way of defining variable of having influence on their value.
LtV
Proposed of the modification of the way of the calculation of LtV for the individual credit exposure secured by a mortgage and the introduction in the Recommendation S of the model of the calculation of LtV for the credit-portfolio, should significantly limit or eliminate possibilities of the creative formation of the image through banks of within the range taken a risk of the essential part of the credit-portfolio. The fulfilment of this postulate will not cause the appearance of additional costs after the side of banks and does not tie in with gaining of the additional information, because all elements formative LtV are recorded in systems of information banks or loan departments, in this "ratio recoverability."
